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Abstract: Although comprising a minority of the transplant popula

tion, acute liver failure (ALF) patients represent some of the most 

challenging cases in terms of the level and complexity of care 

required. An ALF patient requires much more than a single skilled 

intensivist, gastroenterologist, or surgeon. Successful care of the ALF 

patient begins with early diagnosis and triage to the appropriate level 

of care where a multitude of specialties are required to work together 

to maximize the chance of recovery and/or extend the window of 

opportunity for transplant. 

Acute liver failure (ALF) represents a small percentage of liver 
transplants performed annually in the United States but is 
comprised of a particularly ill cohort of individuals with 

extremely high short-term morbidity and mortality. The manage-
ment of these patients requires a focused multidisciplinary team 
approach. The selection of individuals who are viable to survive 
transplant, while requiring transplant to survive, represents a chal-
lenge in clinical practice. 

Definitions and Etiologies

ALF typically presents in the absence of any previously known liver 
disease with clinical and laboratory evidence of significant liver 
injury that leads to impaired hepatic function. ALF has also been 
called fulminant hepatic failure or acute hepatic failure, with the 
basic definition of the onset of hepatic encephalopathy (HE) within 
8 weeks of the patient becoming jaundiced. Certain researchers pro-
pose further subdivision of ALF into hyperacute (0–7 days), acute 
(8–28 days), and subacute (29 days to <26 weeks), though these 
classifications have not been widely embraced.1,2 

Drug-induced hepatic failure, which is commonly divided into 
acetaminophen- and nonacetaminophen-related etiologies, occurs 
at higher rates in Western countries compared to Asian and African 
countries, where viral hepatitis is a more common cause of ALT. 
According to the United States ALF Group Registry statistics from 
1998 to 2008, the most common etiologies of ALF were acet-
aminophen (46%), followed by indeterminate causes (14%), other 
drugs (12%), hepatitis B (7.7%), and autoimmune causes (5.9%).3 
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Less common causes included ischemia, Wilson disease, 
Budd-Chiari syndrome, and pregnancy.

Although European countries have similar statistics, 
viral hepatitis (mainly hepatitis B and A) is the predomi-
nant cause of ALF worldwide. Drug-induced hepatitis is 
much less common in developing nations, though antitu-
berculosis therapy warrants special mention as the most 
common cause of drug-induced ALF in South Asia.4 ALF 
secondary to hepatitis B is also on the rise in Europe and 
the United States due to immigration, with some research-
ers attributing 5–10% of new ALF cases to hepatitis B 
infection.5 Although only 1% of patients who develop 
acute hepatitis B progress to ALF, the rate approaches 
20% in cases of hepatitis D virus co-infection.6 Older 
patients and those with hepatitis C virus infection also 
have higher rates of ALF in acute hepatitis B infection.7 

The majority of acute hepatitis A infections do not 
result in ALF, and many young patients with acute hepati-
tis A are anicteric and asymptomatic. Older patients with 
acute hepatitis A develop ALF approximately 0.2–0.4% 
of the time and accounted for 2.6% of cases within the 
ALF registry in the United States.

Regardless of the etiology, ALF is considered an 
uncommon condition, with 2,000–2,300 cases per year 
in the United States.8 In 2009, diagnoses of acute hepatic 
necrosis accounted for 4.2% (243/5,748) of all adult liver 
transplants performed in the United States.9 Although 
the high mortality rate seen with ALF has improved with 
advances in liver transplantation and intensive care unit 
(ICU) management, it still reaches 60–80%, far worse 
than most 1-year survival rates (80–90%) for liver trans-
plant due to chronic liver disease.10-12 Early recognition 
and treatment, as well as consideration of liver transplant, 
are the major factors for improving survival rates.

Diagnosis
 

The initial clinical presentation of ALF is often non-
specific and easily misdiagnosed, as it often occurs in 
otherwise healthy individuals without a history of 
chronic liver disease. Malaise, fatigue, and nausea usu-
ally appear first, followed by jaundice. Mental status 
changes usually appear after the onset of jaundice, with 
early onset changes associated with a higher risk of cere-
bral edema and intracranial hypertension (ICH).13 The 
subset of ALF patients with a delayed presentation of 
jaundice and more gradual onset of hepatic insufficiency 
has lower rates of cerebral edema. These subfulminant 
hepatic failure patients were traditionally thought to 
have a worse overall prognosis, though recent guidelines 
emphasize that the etiology of ALF is more important 
than the length of the illness.2

History-taking is essential to narrow diagnostic possi-
bilities, with exposures to medications and viral infections 

topping the list of questions to ask patients and their fam-
ilies. The use of herbal or over-the-counter supplements 
should be specifically investigated, as patients often do 
not consider these substances to be medications. Supple-
ments such as hydroxycut, used for bodybuilding, have 
been well established as potential hepatotoxins, whereas 
many others such as green tea have been implicated in 
case reports.14,15 Mushroom ingestion should also be spe-
cifically addressed, as ingestion of Amanita phalloides may 
produce ALF.16 Sexual contacts, tattoos, travel, alcohol 
use, and recreational drug use should also be examined.

Laboratory confirmation of ALF is fairly straight-
forward. A prolonged prothrombin time of approxi-
mately 4–6 seconds or more (international normalized 
ratio [INR] of greater than 1.5) with any degree of 
encephalopathy substantiates the diagnosis of ALF and 
necessitates hospital admission. Other early laboratory 
tests that should be obtained include a complete blood 
count, complete metabolic panel with serum chemis-
tries and liver-associated enzymes, arterial blood gases, 
and lactate. A serum acetaminophen level is important 
to obtain, though early therapy with n-acetylcysteine 
(NAC) may be beneficial even in nonacetaminophen 
ALF.17 The complete list of laboratory tests for the initial 
evaluation of ALF is shown in Table 1.

Numerous criteria and scoring systems based upon 
laboratory values and clinical findings have been devel-
oped to risk-stratify patients with ALF. A system that 
is currently widely used comes from King’s College in 
London and divides patients into acetaminophen versus 
nonacetaminophen ALF. This scoring system (Table 2) is 
generally quite accurate in predicting poor prognosis and, 
along with clinical judgment, is useful for ensuring timely 
transfer to a liver transplant center.

Treatment

Treatment of ALF should begin even before its etiology 
is confirmed, particularly in cases of toxicity. Although 
the number of liver-directed therapies in ALF is relatively 
limited, it is of paramount importance to recognize and 
administer the correct therapy. The well-established 
nomogram for acetaminophen level and time from 
exposure is useful to predict the chance of injury in a 
single acute ingestion, but it is important to note that 
this nomogram is not helpful in subacute acetamino-
phen toxicity or when acetaminophen is ingested in 
combination with alcohol. As NAC may also be helpful 
in nonacetaminophen-associated ALF, it is reasonable to 
administer it as initial therapy, either orally or via 72-hour 
infusion.18 Side effects, which are usually mild, include 
nausea, vomiting, and, on rare occasions, bronchospasm 
or urticaria that responds to discontinuation, antihista-
mines, or epinephrine (for bronchospasm). 
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Mushroom poisoning also warrants special mention, 
as specific antidotes should be administered at an early 
stage, if possible. Penicillin G and milk thistle (silibinin) 
are thought to be helpful. Milk thistle dosing is somewhat 
problematic in the United States, as it is not available as 
a licensed drug, but rather as a supplement. The usual 
recommended dose is 30–40 mg/kg/day intravenously 
or orally, for an average of 3–4 days.19 The standard dose 
of penicillin G for this indication is 300,000–1,000,000 
units/kg/day.20

Treatment of viral hepatitis–induced ALF has also 
benefited from the development of specific antiretro-
virals. In hepatitis B–induced ALF, antiviral treatment 
with new-generation nucleoside or nucleotide analog 
therapy should be considered, based upon early stud-
ies that showed that lamivudine was beneficial and 
potentially prevented the need for liver transplant when 
introduced at an early phase.21 It is important to empha-
size that the overwhelming majority of acute hepatitis B 
cases do not require antiviral therapy, as most patients 
recover on their own, but in the setting of ALF, antiviral 
therapy is indicated, as evidenced by encephalopathy  
or coagulopathy.

Hepatitis D co-infection may occur in conjunction 
with acute hepatitis B and is a risk factor for the devel-
opment of ALF. Although there is no specific therapy 
for hepatitis D infection, diagnosis is important, as the 
disease follows a characteristic biphasic pattern in which 
initial recovery is followed by clinical deterioration. Hep-
atitis E also has no specific antiviral therapy but can cause 
ALF on rare occasions, particularly in pregnant women. 
Herpes simplex virus–related ALF requires early recogni-
tion and immediate medical treatment with intravenous 
acyclovir.22 This relatively rare cause of ALF can occur in 
pregnant women and immunosuppressed patients but has 
also been described in healthy individuals.

Another relatively uncommon but important cause of 
ALF is Wilson disease, which accounts for 1–3% of ALF 
cases in the United States annually. The typical fulminant 
Wilson disease patient is young, with an abrupt onset of 
hemolytic anemia, hyperbilirubinemia (direct and indi-
rect), renal failure, and low serum alkaline phosphatase 
and uric acid levels.2 Although serum ceruloplasmin is 
usually low, it may be normal in up to 15% of cases; thus, 

Table 1. Laboratory Tests to Perform in the Initial Evaluation 
of Acute Liver Failure

Type of 
Tests         Specific Laboratory Tests

Serum  
chemistries

• Basic metabolic panel
    −  Sodium, potassium, bicarbonate,  

calcium, magnesium, phosphate, 
glucose, blood urea nitrogen, creatinine 

• Amylase, lipase
• Serum lactate

Hepatic 
panel

•  AST, ALT, albumin, total bilirubin, 
alkaline phosphatase

Hematology • Complete blood count
    − Coagulation
    − PTT
• PT/INR, fibrinogen

Arterial 
blood

• Blood gas
• Ammonia

Toxicology • Blood alcohol level
• Acetaminophen level
• Urine toxicology screen

Viral 
hepatitis 
serologies

• Anti-HAV IgM
•  Hep B surface Ag, anti-hep B core Ab IgM 
• Hep D Ab, hep D RNA
• Anti-HCV, ±hepatitis C RNA PCR
• ±Anti-HEV IgM 
• Anti-VZV IgM
• Anti-HSV IgM

Autoim-
mune 
markers

• Antinuclear antibody 
• Antismooth muscle antibody 
• Serum IgG levels

Urine • Pregnancy test
• Urinalysis

Other •  Serum ceruloplasmin ± 24-hour urine 
copper

Ab=antibody; Ag=antigen; ALT=alanine aminotransaminase; 
AST=aspartate aminotransferase; HAV=hepatitis A virus; 
HCV=hepatitis C virus; HEV=hepatitis E virus; HSV=herpes 
simplex virus; Ig=immunoglobulin; INR=international normalized 
ratio; PCR=polymerase chain reaction; PT=prothrombin time;  
PTT=partial thromboplastin time; VZV=varicella zoster virus.

Table 2. King’s College Criteria for Poor Prognosis in ALF

Acetaminophen-induced 
ALF

Nonacetaminophen-induced 
ALF

Arterial pH <7.30 after 
fluid resuscitation 

Prothrombin time >100 sec 
(INR >6.5)

Or all of the following:
•  Prothrombin time  

>100 sec (INR >6.5)
•  Serum creatinine  

>3.4 mg/dL
•  Grade 3 or 4 hepatic 

encephalopathy

Or any 3 of the following:
•  Non-A, non-B viral 

hepatitis, drug-induced or 
indeterminate etiology  
of ALF

•  Time from jaundiceà 
encephalopathy >7 days

• Age <10 years or >40 years
•  Prothrombin time  

>50 sec (INR >3.5)
•  Serum bilirubin  

>17.4 mg/dL

ALF=acute liver failure; INR=international normalized ratio.



Gastroenterology & Hepatology Volume 6, Issue 7  July 2010    447

a c u t e   l I V e r   f a I l u r e

24-hour urinary copper as well as hepatic copper (via liver 
biopsy) are more sensitive diagnostic markers. Treatment 
with penicillamine is not recommended in the setting of 
significant hepatic dysfunction; rather, hemofiltration via 
albumin dialysis or plasma exchange is recommended. 
Some researchers suggest that early treatment with peni-
cillamine prior to onset of encephalopathy may obviate 
the need for liver transplant.23 However, most cases of ful-
minant Wilson disease are thought to require transplant 
for patient survival, though this may be a function of the 
patient presenting late in their disease secondary to dif-
ficulty in diagnosis.

Autoimmune hepatitis is another cause of ALF that 
is important to recognize. Autoantibodies may be absent, 
and liver biopsy is often required to obtain a definitive 
diagnosis. A small but significant subset of these patients 
will respond to treatment with steroids, whereas others 
will require liver transplantation.

Pregnancy-related ALF is usually related to acute 
fatty liver of pregnancy or Hemolysis, Elevated Liver 
Enzymes, Low Platelets syndrome. Jaundice, coagulopa-
thy, low platelets, and hypoglycemia are notable findings.2 
These alterations resolve with delivery in the majority of 
patients, with a relative minority eventually requiring 
liver transplantation. As certain viral infections are more 
common among pregnant women, it is important not to 
overlook alternative or coexisting diagnoses in a jaundiced 
pregnant patient.

Acute Budd-Chiari syndrome is defined by acute 
hepatic vein thrombosis and can present with ALF. 
Although the first-line treatment of Budd-Chiari syn-

drome is venous decompression via transjugular intrahe-
patic portosystemic shunts or a similar procedure, some 
patients present with hepatic dysfunction severe enough 
to warrant liver transplantation. One important caveat 
is to evaluate for the underlying cause of the thrombotic 
event and determine whether it is compatible with liver 
transplantation. For example, hypercoagulable states 
associated with malignancy would preclude liver trans-
plantation, whereas other hypercoagulable states might be 
effectively managed with postoperative anticoagulation.

Intensive Care Unit Management  
of the Acute Liver Failure Patient

Effective ICU management of ALF patients requires an 
experienced multidisciplinary team (Figure 1). The first 
step in this process is the decision to admit the patient to 
the ICU. The presence and degree of HE is important for 
making this decision. Patients with stage I HE experience 
changes in behavior, with minimal changes in their level 
of consciousness, and may be initially managed in a step-
down or ward setting. On the other hand, patients with 
drowsiness, asterixis, and any degree of disorientation 
(stage II HE) are at a high risk of decompensation and 
warrant ICU admission. Patients with more severe neu-
rologic impairment (stages III –IV HE) require intubation 
and mechanical ventilation.

The pathophysiology of HE is not completely under-
stood. An association has been described between arterial 
ammonia levels, ICH, and the risk of cerebral herniation.24 
Ammonia-lowering therapy with lactulose has been the 

Pulmonary

•  ARDS
•  Pneumonia

Circulatory

•  Hemodynamic instability
•  Septic shock

Endocrine

•  Hypoglycemia
•  Adrenal insufficiency

Gastrointestinal

•  Gastrointestinal bleeding
•  Malnutrition/vitamin deficiency

Renal

•  Acute renal failure
•  Metabolic acidosis

Hematology

•  Anemia
•  Thrombocytopenia
•  Coagulopathy

Neuro

•  Hepatic encephalopathy
•  Intracranial hypertension

Immune/inflammatory

•  SIRS
•  Sepsis

Figure 1. Acute liver failure 
involvement of multiple 
organ systems. 

ARDS=adult respiratory distress 
syndrome; SIRS=systemic 
inflammatory response 
syndrome. 
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mainstay of treatment for HE, but oral administration is 
often problematic in the setting of altered mental status. 
Once mechanically ventilated, a nasogastric tube may be 
used to administer the frequent doses of this medication, 
though there is a lack of randomized controlled trials show-
ing that lactulose directly improves outcomes.25 Appropri-
ately formulated rectal lactulose may also be used in the 
absence of a nasogastric tube. Rifaximin (Xifaxan, Salix), 
an oral antibiotic that has been used in both the treatment 
and prevention of HE in chronic liver disease, has not 
been evaluated for its efficacy in ALF and, therefore, can-
not be recommended as monotherapy for HE. However, 
given this nonabsorbable antibiotic’s efficacy and safety, 
it would appear reasonable to administer rifaximin in 
combination with lactulose for severe cases of HE at a 
dose of 400 mg 3 times daily.26 With lactulose therapy, the 
potential side effect of colonic distention should be taken 
into consideration, particularly among patients who are 
being prepared for liver transplant surgery.

Cerebral edema and ICH are the most dramatic 
complications of ALF and can lead to death from 
cerebral herniation. Higher grades of encephalopathy 
correlate with a higher risk of ICH, and 20–25% of 
ALF deaths have been attributed to ICH historically, 
though more recent data show significantly fewer deaths 
(5–13%) directly resulting from ICH.3,27,28 ICH may be 
inferred from computed tomography scan or directly 
measured via intracranial pressure (ICP) measurements, 
but it is important to initiate treatment early in high-risk 
patients with elevated arterial ammonia levels (>150–
200 μmol/L) or grades III–IV HE.3 Recommended 
management includes intubation, sedation, head-of-bed 
elevation to at least 30 degrees, and efforts to minimize 
interventions and stimuli that result in increased ICP. 
Prophylactic dosing of antiseizure medications has not 
been shown to improve outcomes.29

Neurologic monitoring includes transcranial Dop-
pler, continuous electroencephalography, and jugular 
venous oxygen saturation (SVJO2). The need for ICP 
monitoring and the decision of when to place an ICP 
monitor is a matter of debate, as there are no randomized 
controlled trials evaluating these questions. The place-
ment of ICP monitoring devices can cause significant 
intracranial bleeding, though this risk declines once the 
device is in place.30 Goal ICP is less than 20 mmHg, with 
a cerebral perfusion pressure (CPP) of greater than  
50–60 mmHg (CPP=mean arterial pressure – ICP).2 
Intravenous mannitol at a dose of 1 g/kg body weight 
(dose range 0.25–2 g/kg) is a first-line therapy that may 
be used. Hypertonic saline given in serial intravenous 
boluses to reach a serum sodium level of 145–155 mmol/L 
has also been shown to reduce ICP.31 Hyperventilation to 
reduce PaCO2 to 25–30 mmHg has been used as a short-

term solution to decrease cerebral blood flow and lower 
ICP. Moderate hypothermia (32–34 degrees Celsius) or 
indomethacin may also be used to lower ICP when other 
approaches have failed.32

Infection has consistently remained the number 
one cause of death in ALF patients, and treatment 
approaches vary considerably among transplant centers. 
Daily surveillance of blood, urine, and sputum cultures 
has been shown to be useful and can direct therapy. 
Prophylactic antibiotics have been shown to reduce 
infection rates, though their use has not been directly 
linked to improved outcomes. The addition of selective 
gut decontamination to prophylactic antibiotics does 
not appear to improve efficacy.33 Fungal infections such 
as Candida albicans can be found in up to one third of 
patients with ALF and are associated with high mortal-
ity.34 A reasonable approach adopted by several centers, 
including our own, is to obtain pan cultures of patients 
daily and to consider empiric antibiotics and antifungals 
in high-risk individuals with severe HE, renal failure, or 
mechanical ventilation.

The circulatory disturbance in ALF is characterized 
by decreased systemic vascular resistance and elevated 
cardiac output, a pattern similar to that seen in septic 
shock. Management consists of intravenous fluid resusci-
tation and vasopressors guided by invasive hemodynamic 
monitoring. Adrenal insufficiency is commonly seen in 
ALF, and the presence of persistent hypotension despite 
volume resuscitation and vasopressors should lead to an 
assessment of adrenal function with a cosyntropin stimu-
lation test.35 Empiric treatment for adrenal insufficiency 
with intravenous steroids while awaiting the results of the 
adrenal insufficiency tests is both prudent and indicated, 
if clinical suspicion is high.

Mechanical ventilation is often required in the set-
ting of volume resuscitation or significant HE. Acute 
respiratory distress syndrome is commonly seen in ALF 
patients, and protective ventilation strategies designed to 
minimize lung injury are important.31

Acute kidney injury (AKI) is common in ALF, partic-
ularly in cases of acetaminophen toxicity. Volume deple-
tion, direct nephrotoxicity of medications, acute tubular 
necrosis, and hepatorenal syndrome are contributing 
mechanisms.36 Renal failure often coexists with a variety 
of metabolic derangements, including lactic acidosis, 
hyponatremia, hypophosphatemia (particularly in acet-
aminophen toxicity), and, often, profound hypoglycemia 
requiring continuous glucose infusion.2 In the setting of 
AKI, nephrotoxins such as intravenous contrast agents, 
aminoglycosides, and nonsteroidal anti-inflammatory 
drugs should be avoided. Volume resuscitation is also an 
important initial therapy with a preference for a combina-
tion of isotonic crystalloid and colloid solutions.
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The decision of when to begin renal replacement 
therapy (RRT) has been a subject of debate. There is 
agreement that when an acute indication for RRT exists, 
continuous RRT, rather than intermittent hemodialysis, 
is preferred to minimize cardiovascular disturbances and 
increased ICPs. In the absence of an acute indication such 
as refractory acidosis, hyperkalemia, or volume overload, 
some researchers advocate early RRT in the setting of 
decreased urine output or rising creatinine in an attempt 
to prevent cardiovascular instability, reduce levels of cir-
culating ammonia, and, in some cases, induce a relative 
hypothermia.31 Preliminary studies suggest a potential 
mortality benefit, but large randomized controlled trials 
are lacking.37

Bleeding in the setting of ALF is another important 
consideration, though, in practice, significant bleeding 
is seen only in 5% of ALF cases.38 The risk of bleeding 
is increased in the setting of AKI and ICH. Patients with 
ALF often have markedly elevated prothrombin times 
or INRs, as well as thrombocytopenia, though these 
measures do not always correlate to increased rates of 
bleeding. Gastrointestinal prophylaxis with either a pro-
ton pump inhibitor or histamine receptor 2 antagonist 
is standard at most centers. Correction of coagulopathy 
with fresh frozen plasma or thrombocytopenia with 
platelet transfusion is not indicated unless an invasive 
procedure is planned. Commonly cited targets that 
allow placement of a central venous catheter or ICP 
monitor include an INR of no more than 1.5 and a 
platelet count of at least 50,000 cells/microliter; how-
ever, these targets are somewhat arbitrary and are not 
supported by robust evidence. Preliminary data suggest 
that recombinant factor VIIa may be an effective and 
rapid method to correct coagulopathy for procedures, 
yet the safety of this approach has not been established.39 
Similarly, the use of a general strategy to minimize 
blood product use in the absence of overt bleeding or  
an invasive procedure appears prudent, particularly 
given the known complications of transfusion and the 
risk of thromboembolism associated with recombinant 
factor VIIa. 

Nutrition is another consideration in ALF patients, 
with electrolyte and vitamin replacement being impor-
tant, as well as early initiation of enteral nutrition. 
Protein restriction is not indicated, and 1 g/kg per day 
of protein is recommended. Specific amino acid formu-
lations (branched chain) appear to be no more effective 
than standard supplements.2 Parenteral nutrition may be 
needed if enteral nutrition is contraindicated. 

Bridge to Transplant

In selected ALF patients who have failed medical therapy 
but for whom a liver transplant is not available, other 

interventions have been envisioned to avoid further 
decompensation that would preclude liver transplant. 
Treatments at this point reside in the experimental 
domain, with case studies reporting success but no ideal 
approach. Hepatectomy with portocaval shunt has been 
described as a successful bridge to transplant in the setting 
of severe hemodynamic instability attributable in part to 
the “toxic” failing liver.40,41 Artificial liver support systems 
have also been investigated, though no single system has 
proven to be safe and effective at performing the liver’s 
many functions of detoxification and synthesis. These 
charcoal (or similar) devices often worsen coagulopathy 
and thrombocytopenia, and newer devices using tissue 
culture hepatocytes have failed to show a mortality ben-
efit in early studies.42,43 One artificial liver support system 
that is based upon the selective removal of albumin bound 
toxins from blood is the molecular adsorbent recirculating 
system, whose effect on survival with and without trans-
plantation may be beneficial.44

Liver Transplant

Despite aggressive medical management, many patients 
with ALF deteriorate to a point where transplantation 
remains their only option for survival. The decision to 
list a patient with ALF for transplant is difficult, though 
most physicians agree that there is a window of oppor-
tunity where the patient clearly requires transplantation 
and is well enough to survive the operation. Usually, this 
window comes after initial stabilization and before sepsis 
and multisystem organ failure. Relative contraindications 
for liver transplantation include sustained cerebral hypo-
perfusion with cerebral perfusion pressures of less than  
40 mmHg for more than 2 hours, the need for high-dose 
vasopressors, and the presence of acute respiratory distress 
syndrome with the need for inhaled oxygen at more than 
60% FiO2 and peak end expiratory pressure of more than 
12 cm H20. 

Long-term outcomes following liver transplantation 
for ALF are worse than those in chronic liver diseases, 
with 1-year survival rates of 58–92% and 5-year survival 
rates of 61–76%.45 Good-quality whole donor organs 
obtained after a short waiting period are considered the 
key to a successful outcome. The previously mentioned 
King’s College Criteria are relatively accurate in predict-
ing poor outcome, whereas other scoring systems such as 
the Acute Physiology and Chronic Health Evaluation Sys-
tem, levels of factor V, and the Model for End-Stage Liver 
Disease score have variable sensitivity and specificity.2 The 
etiology of liver failure also appears to be associated with 
prognosis, with acetaminophen, hepatitis A, shock liver, 
or pregnancy-related disease being associated with signifi-
cantly higher transplant-free survival rates.11 Psychosocial 
issues are also important to consider, particularly relative 
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to long-term outcomes, as patients with poor social sup-
port or overdose as the cause of their ALF are difficult to 
manage after their initial recovery.

Summary

Although comprising a minority of the transplant popula-
tion, ALF patients represent some of the most challenging 
cases in terms of the level and complexity of care required. 
Successful care of the ALF patient begins with early diag-
nosis and triage to the appropriate level of care where a 
multitude of specialties are required to work together to 
maximize the chance of recovery and/or extend the win-
dow of opportunity for transplant. Transplant outcomes 
at several large centers dedicated to ALF appear to be 
similar to those for chronic liver disease, but these find-
ings have not been universally seen. 
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